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(54) LEVEL SHIFTER CIRCUIT WITH LATCH FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a level shifter 
circuit in which the driving capacity is high, smaller 
number of transistors is used to constitute the circuit 
and the number of rows is reduced in the layout of 
the driver IGs of a liquid crystal display device. 
SOLUTION: When a clock signal &phiv; is 'V (an 
inverted clock signal *&phiv;is '0', the digital signals of 
a voltage VH system, which are made by inverting the 
digital signals of a voltage VL (for example, 3 volts) 
system being inputted to the gate of an Nch field 
effect transistoKFET) 1 , are inputted to a three state 
inverter 10a and the inverter 10a inverts and outputs 
the inputted signals. Moreover, when the signal &phiv; 
is '0', the inverter 10a is put in a high impedance state 
and the signals &phiv; keep the output state the same 
as the state immediately before the signal &phiv; 
becomes '0' by the loop which is formed by an 
inverter 20 and a three state inverter 1 0b. 
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(57) [Mil^] 

i' o 5. i^m^<t> *^ r 1 J (siii' o i7 

roj ) ©B$3>^f^- 1 Oa«C 
B. NchFETl©y-h{CA;^3n^SffiVL^© 
f"i^i'Jl'M^«:Si£l//c. mEEVH J^©f'i^4'-iHl^*i 
A^Stl. 3:^7=— h 10 a«, A^Stv/c 

*i ro J (C&^i. 3;^f^-h'<>/^-5f 1 Oa«-'^•^ 

h-i^-'^-i' 1 0 b iK:J:0Jgfig5n-5;U-7'K:cfc-o-C 
i'a -V fm^^JJJ r 0 J K:?ciiaB5©a*«JS4fil^-r 




(2) 

1 

i> ^ )\^m^^mm- hm2 (o^mm^^m t . 
mtm2<DmmR^^m^hmti^n^m2\y-<)\^ 

1 CDN ^ ^MM^^^im h ^ ^ <b . 20 
tJIBIg 1(DN ^ ■t' :^ JVmStja^ h ^ > t?^ F U > 

A;^ S -5 h * Wr ^ m 2 O N ^ 1- ^ ^b^WXft* h 

tmm^txtcYi^A>tm\&^titc¥-vtmEm2 u 

^;KDf'i/ ^;^^i-^<D/^ >(\y^)Vt mWE^tmi^^in 
fcv -X i ^wr -5 p ^ ^^Ji^m^n^ h ^ ^ t 
t^htj:^. mim2(oN^^^)i^nmh'^>i^:^^ 

Va =VH { (RML+RN2) / (RP+RIW.+ RN2) ) < 
Vth 

(fiU. VA^ifrtBUl. m2CDN5^-i'4^;l/m»S&*h 
7 > i;^;^ ^ *5i: ex P ^ I' ^ -Pi/ F E T :t >(C /cB$(D 

^i^<D^^-f U-^;K3r>miE, RN1«I5 1 ON ^ ^-^^U^S 40 

m^jai^h^>^:^;^^(D^>fitn. rp^p^^-t^^uf 
<bSM$n/cy-;^iHufami ly-oKD'ft^^jvmn^^ so 



1tga¥9-2 44 58 5 

2 

A;^5n^y- h*wr€>m2<DN^-r^;us^J!&l&h 

friam 2 ON 5^ + ^oi/mi^^Him h ^ >s;?x ^(D K u > 
ijg^s n/c F b i Buia$fJMf #;!^^A;b 5 

BEfii:;&iEn»a $ n/c V - X cb ^m-r ^ p ^ i- 
h^vi^'x^i^^^j^jro. mrfem2<z)N^-f ^^oi/^^^a 
m h ^>t^x 5?cD F u >f viHtfiap^ -f ^oumw^ia v 
^ > e^x ^ <D F u > <!: cDS^j^ lam 1 <Di&as«s 

fatsos ^UliESo 

^ia<D A;^ i 5 n /c F u > i ^ ^ p ^ ^ ; 1/ 
mnmm f ^ > ^ ^^fii-r ^ c i ^r^pa t r 

[if*S5 ] mmm2(on^^^)\^mnn^V'7> 

,®)!>5^^(D^^»/c b /cB$CC :f > <h 3te l&aiHl8g^ A 
(i-r ^ C <b «:!RF®<b-r S«*«2 U 4 <D ^ ^l^^ti 

# F ^ >S^J^ ^OV - :^ <bKII 4 CDN ^ ^ F ^ 
>i^X^(D FU-r>:^^S^$n. ^3. ||4CDN^i^ 
^ h ^ > t^;^ ^ cDSy- F A;^ ^n^2 ocdS 

;t>T-5<b*K:il'giJ*^e>A;^5n^*fJiai«-^cCcl:rjr, S 

is^3S2faasc!:>^ V ^atBf*# u-ovtyy ^mmt. 

m 1 ^cCC^ UII4Cr)iS«]B6iaiS<D'7 ^afiBf^^ 

i-:><oxt}mt2r}(omt}m^mo. mum^m2nm 

]^-<)\^(D'fiy^)\^m^^&^^>X. HUta 1 o<DA:^ffitC 

6m;^-r-SWi^^^Sr*or. miiam 1 >:ci^b^4cDi» 
^«6iatSco^ V ^^te«# u-<;ui/:7 ^laKcDS^ 
Ml£ 6 n-E^^ 1 ?^cC Ll^ 4 :^>e> j^j: 

t?iaii3^S2fasgO'^ u-<;i/'>:7 ^m^(o 

02Cr>N^i'^;Umi?F^>5^X^CDy- FCCtJ. g5ia 



3 

assails. m4©N^-r^Ol/mi?h^>S?;:^^(DS^ 

tuiams (Dif5ic:ii6 laigco^ v ^mmtt^ u-ovuv ^ lo 

- h«:«miia3 try hcor't^^;U'r-:$?cD02 t'y hco 

[000 1 ] 20 

TFT (thin film transistor) l^fflF^■Y>'^* I C(fC 

mi^^xufmrj:^ V ^vmt^^ ^mm^^mr 

[0002] 

*>snrc^'2)o ccDTFTi|g«i:&s;cDiiii^. Hio^S: 
mmuxsimr^. coatcfei^r. BotijtKh-^^ 

5 i(cA:^;sn/cm«:^SJi5 3ccBi»nr-So cn(c 

J: «9 ffi^H 5 3 (Dffia^^^ftS^^^. >'^* ^ ^ >r h 

1 i<:p<t)'r^mm^mt^i±. jrsjb 5 3 (om^^o 
[000 3] -flft^c, issx-/ 1 0 tc7n*r 40 

HBS^v h Vi^7.mc^^ (mtfVGA (video qrap 
hies array) CDii^. 640X480 <1) ESt'-S C i 

K:*5tir«. TFT^S6ffl<DK^>r>'M c (iUT. 

[0004] ±aL/c ^>'^' I C(C{t. S^3S. ^aS;:^^ 
^A^j5ti^Ki@S(iaifflcDf^t;^^;Ux-^^^f -S^t" 50 
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-^^•;;^a5<h. A;^sn/c7=i^^;i'x-^K:a-:5i^r 
-6 F^-r/<sp^cr)@s83&i^35nt:i^-5o ^ur. 7=^-:$? 

K:^t)-ii-5/c86. IESljmJE^3 vccurc^^o ^fc F 

<i:^(C. F5>f>'^M CtC^loCT)! CF^^Si'^-SmilT 
|gS&t-^liI8S:^iiiaE-r€>/cei6. f=--^^-;.^gB:^:*6ai:^? 

sn-^ 3 vi^om^^ 5 visofi^tc^E-r ^ u-c^us^ 

[0 00 5] CCX. mi lifCm^Or'-^'^^y^Sit 

OVXv'-^'yv^UX^^. 1 0\L%\y^)\^iyvV^X$> 
^fc. 7^-:$?^ ^;5=-SB6 0«. P ^ ^^Ji^l^tc 

chFET. NchFETiC^O) ^i:-^r^^?n^ 
@S6 1 a. 6 1 b*$J:0'IlfS6 2 3&^6^cC-:>TC^-2>o H 
ffi6 1 a«ia5«tC«i^$n/cPchFET6 1 1. 6 1 
2iNchFET613. 614;!?^6^cO. PchFE 
T6 1 lCDy-;^K:«3 VCD^IEJ&^EPJjn^n. NchF 
ET6 1 4CDV-XtJS«6$nrc^€>o 
[0006]^Lr. Nc hFET6 1 40y- htc« 

svomKx r 1 J mmmiiLX ro j ^^-r-r 

(Jt^T. 3 V^CDf=>^i5?JUfi-^<i:l^^) 
^i^a-j^m^<t>f>^X:t)itiX{.>^„ */c. PchFE 
T6 1 loy- h^»±l2^ny ^fi-^<*»^SSL/cS 
K^n:'^^-^*^ (3 V3fi) :O^JA:^$nTC^-S. 56 
tC. PchFET6 1 2<!:NchFET6 1 3<Dy-F 
(fCit. 9\Ut^h'fV'^}\^'f-^(D\:^v hfi-^D (3V 
IS) f)^Xt)^ti. PchFET612C[)FU-/> 
iNchFET6 1 3 F U-<><D^,#,^». ia»6 2 
C[>PchFET62 1<!:NchFET62 2<Dy-F*5 
J:C>'U-^;l/i/y hgB7 OCDNc h FET7 0 2©y- F 

[0 007] 111586 2 ifiytJ^cSi^^n/cPc hFE 
T6 2 1 <i:NchFET6 2 2*^6^C0. PchFET 
6 2 l(Dy-XtC«3VC[>^IE*iE|l»P$n. NchFE 
T6 2 2(OV-X»g^Jft5nrCi-&o tfc. PchFE 
T62 1<DFU-<><!:NchFET6 22Cr)FU^><D 
0886 1 bOPchFET6 1 2*J<I:C/N 
chFET6 1 3CDy-Fi. U-<;Ui^:7 hgp? 0<DN 

chFET7o icoy- hK:^n^nSi^$nrci'5o 

[0 00 8] 0886 1 0K6 1 a<5:[^— O^^^ 

'>^fi-^<^«P c hF ET6 1 1 cr>y- 
h(fCXt}^ri. S^^n^ tJ7ft^*</>«N c hF ET6 
1 4CDy- htcA^J^nri^^o ^tc. PchFET6 



5 

12CDKU'>f>iNchFET6 1 3(DKU-Y>i©lg 
l^'^.n^IsIKe 2CDPchFET621 *J<i:a'N c h F 
E T 6 2 2 oy- h CC«i^^nr 
[0 00 9 ] CCV. ±MbfcM^6 1 m^kti? 

<t>f)^ ^ I } com. PchFETB 1 1 <*:NchFET6 

1 4»*ccoFFW:;Q:0. U;tr»>^W >f >fc:-:$r>::^«; 

fm.^^y ^{t^^<t>t^ ^ 0 \ (O^. PchFEXei 
liNchFETB 1 4«^t^ONCCi^j:0. CCDtSSSr 
PchFET6 12<bNchFET6 1 3(Dy-h«: 
ro J ?&^A:^5n€><i:Pc hFET6 1 23&^ON. Nc 
hFET6 1 3ffiO¥¥ ttj:->X. I1IS6 1 a35^6«« 
rtj:fy'^3V^.<D'fV^)m^(0 rij 7!^5Ui;^ 
$n-2»o */c. PchFEXe 1 2<hNchFET6 1 
ZO^-VK r 1 J T&iA^^n-SiPchFETe 1 2 
X^^OFF. Nc hFET6 1 3:?5^0N<!:Aj:^r. IiIS6 

[00 10] CCOcfc^tC. I5IK6 1 ^Uy^mn 
r 1 J (DB$ti^>>'^'-^<^: urates, ro J CDB$ 

«'ecDffl:tij&5>'^ > b'- y > xtcs <b -s— so 3 
1 b«^n-^^fi^*^ ro J <OB$«-r>/>'-t$?<hLT^ 

2«PchFET621 *5<i:0'N chFET622 0)^ 
-hic r 1 J :^5A;^$n-^<bPchFET6 2 Ij^^qf 
F. NchFET62 2*iONi«C-:»r. HIS6 1 a;&> 
6«SkS{4-r^c*:>^ roj f)m:fj^ti^. ^fc. roj 

*JA;^)$n'2)<bPc h FET6 2 iJ&^ON. NchFE 
T3 22f>iOF Ft fj:r>X. HKB 1 a*i6««l£3V 
•Ti^cCtD^ rij f)mt}^ti^o Ofci)^^X. Iill»6 2» 

[001 1] — ^r. U^;i/*^:7 hSJ? 0 li. NchFE 
T70 1. 70 2:fo<ta'PchFET703. 704CC 
<l:0«tfiS;3nrti-5o PchFET7 03. 1 0 A(OV 

-xtcw^nens vcDmBE3&5Hi»n$n. ncIifet 

70 1. 7 0 2(DV-X«S>?7SMS5nri^€>o 

NchFET70 I<bPchFET703CDKU>^ 
>I^±»«]^S ^(Omm.^Jtt PchFET704<D 
h<b4>ig^?nTC^-5o ^/c. NchFET702 
iPchFET704CDKU-/>im±*>g^i^$n. 
ei^,>S«P c h F E T 7 0 30Dy- V tW^^tlXi.^ 
^. 36CCNchFET7 02(DFU-<>iPchFE 
T7040[)KU>f ><DSiK,#.». K ^ /^'SB«: 

[0012] ±^u/csi 1 1 (ow&^^i^hmmt. $ 
r 1 J . SK^^P^>^fi^*</>5t>^ ro J c?)B#, 0886 1 
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11886 1 a«oJ«itfcSI«:)^Cor. 51^gi5^6A*3n 

hg|57 0(DNc hFET7 0 2(Of- hiliI8S6 2«:ai 
;^*r'5o ^/c, 0886 2tJjgK^n/c7'i^i$?;ufi-^*D 
^5 ^(CJSfeUr U^iUi^:? hgB70ONchFET7 

0 loy- htca:^j-r€>o 

[0013] «?9^tiIiI8S6 1 aCcAs^^ti/c-ri^^JWI 
■^Dt^^ r 1 J r&o/cifi^. U'^;U5:^:7 ha57 0<DNc 
10 hFET7 0 2CDy- hJC« ro J NchF 

ET7 0 icoy-Kcti r 1 J ctiiiC^ 

0. Nc h FET7 0 iT&iON. ^/c. NchFET7 
0 2?&^OF FtCS^jr-SOr. P c h F E T 7 0 4«ON i 

fi-^o r 1 J. (^ffi5 V) ;&iUi^?3n^o 
[0 0 14]-:^. -^i^^^i/ft-^DsOi roj r^-o/cJ© 

U^^bV:? hS{57 0(DNc h FET7 0 2(Dy- h 
iCttrij;OS^ ^/c. Nc hFET7 0 ICDy- htCtt 
ro J *^A:t;Sn'So cn«:i:0. NchFET70 1 
20 3&50FF. NchFET702>5^^0N<!:3^cCO. PchF 
ET7 0 3:)&50N£3tCorPc h FET7 0 4CDy- h 
r 1 J ^mtit^o i^fctl^-^X. PchF ET 704 
\XOF¥liCtj:^. tfc. CCr)B$NchFET7 0 2t3:0 
Ni^U'oXi.^^tDX. S^-lfi/^ F^-f >'^•g^5CC>!^Lr5 V 

mcDr'i^^jvfmo) roj imf^mm f)m:h^ri^o 

[00 15] >X(^Pa-ji;fmn<f>i)^ roj . S^^ay 
^mn^<t>i>^ r 1 J (tCfji^^t. 0886 1 aCD^i:^30V^>f 

^<ox. ±mLfcMK3 1 sifp^hOiti^tifcmmtt. a 

30 886 1 b <hB886 2 <ttc<J: «3ff^fi£^n€>;l/-:/CcJ:^r 
Sft^n. cntcjiO. u^>»U^':7 hSB7 OA^^W;^^ 

tiTtri/cmfffc. <X(fC^u-j^m^<i>ff^ ri J , jsKi^ 
n V ^fi-^*<#>?&^ ro J wii^jr^trSJ^^n-Sc ccoj: 
^tc. SI 1CDIp188«. 9^m^hAtJ^ti^3V?h<Dr' 

^ci ^m^<t>(^U'oxmtiiKm^^nr^. 

[0 0 16] CC-C. ±^U/cF^^^M Cimt^C 
-MOS (complementary metal oxide semiconducto 
r) (,Cj:^m^(^lCitt^m^. ^(DlC^yy'OU 
40 ^r^hltt. HI 2tC7S-r«fc^tc. 3 VCDmjECCcfc-:>-C 

-ili^) 8 0<h. 5 VCO^ffCCctorlgKiT^loIiS^ 

— 5^KciBb/ciHiK5« (jyr. 5v^©a-<bi^^) 90 

<D2a3S<Dn-*ii:>SK:3l5:^„ — ccDHtc^j 

4 0 M m ©r^Pi ^ *> r $ ^ <D <!: f ^ o 
[0 0 1 7 ] a 1 3ict±^VfcU-(0^mrj:U^r^ h 
^^-Tfeco-c. c<D0'C«3V^<Dn-«:*$O:f-sai i 
COr"-^^ .^^gP6 000886 20U>rr't; h^^LT 
50 l>^o COa^C^teOT. 8 1 «3 VCDmiS^>f >r*> 
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0. 82«PchFET (01 l<DPchFET62 1 
(Cm^) . 83«NchFET{011(DNchFET 
622K:ffl^). 8 4«IiIK6 2(DA:^^-r>. 85« 

^/c. ^^^-Y>8 1 <h}gifi^>r>8 6ti. 013 

fc&:/3r^«:iif#ur*5 0. -e-(Dmas^>f >8 lig^ 

&CK'7-Y>^n C9 1 0 0 CDSi^ 

[0019] 

^m<L. */c. K^>r>'^' I C9 5^Mh^^^:»1 1 

[0 02 0] mm^^<DYiji^(om^^m<r^ 

StC^-Tcfc^fC. K^>f>'^M CCD I C^-:;:7'9 6<D0tt 30 

^®S<DS:^ff$iLr. mi^L//ca--80. 90^ic 

/c. I C^-y:7*9 6<DS^:^f^;^^^01 4Cr>X:6'r^<b:^cC'5> 
F^>f>'^'I C95^SB^a*^g*:(*l 00(D 

[0 02 1 ] L/cJl^^or. I 0 5^-^:7-9 6 CDS#:^I^«: 

a*<*i 0 oo[)ai»sp»<DY^fai*^<'r^ci3&5'c* 

cc. I c^--^:/^/h^{fc*r-2>K:«io(D@IStC3^-5>'^< 

x^^onm^t. iSisxfipfSBSfL ^^*«9<Drni±. 

hm^v^^. tfc. 01 i«:^-ru-^;ue>:7 hgP7 0 
[0 0 2 2] cco^m^t. C(0^^tj:mm(icm^xrj:i^ so 
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1 i h -7 > ^ -cmf&r^ c 1 # ^ o r < . 
{Ke^^^goK^-r^'^i coou-rr*? htc^jiira- 
[0023] 

[^je^^9i-r-S/ci?)CD*S] if3jc]llfBi8cDI%B^«. 

2my'i^^)i'm^x$>^mmm^^^xt}^ti. mmmm 

-<}\^(m. fri2u-^>»i'^«i^a?5P6ffi;^$n-5^2u-< 

n'S>S2 u-<;KDf=^$;^^^i'fi#4®l£'r^»20i^s 

u-n^;KDB$. tufB»2©^ffl5S£#S5&^e>ta;^3n-&ll 

2 u-<;KD7^e;^^;Ki^^Bu^m i ©aissK^Som 

Hi;^*r -2) m 3 CD^SM^^S: tiPhfj:^Ct ^^Wl 

[0024] n^^2%^m.<o^m\-x. wm\y^)\^mk^ 

m^^K)^ s h ^ wr ig 2 n ^ ^^i^mi^ia 
im^Efii*^ Epjjn ^ ti/c y - i * -s p ^ 1- ^ Jbm^ 

Sft^h^>s;^X3?<!::;5^6i^0. BUf 2 CD N ^ ^ 

sssm h ^ >t^;^ ^cD K u > imrfBP ^ -i- 

* h ^>i^x 3?(D K u >f > <b<DS]^*:05B«iaii 1 omm 

^ ^;um»55j!i:l^ h ^ >t^>i ^ *j<i:o'P ^ f F E T 

VA =VH { (RML+RN2) / (RP+RN1+RN2) } < 
Vth 

(flO. Va«h9IB»1. m2<DN^i'^;umi^tSS!imh 
^ > >^ X ^ *j J: P ^ ^ ;U F E T :t > tc Aj: o /cB?<D 

m^mm.'^.ttc^irf^nEE. vh «m2 u-<;kd'?>^5?;u 
fi•^<D^^ >r U'^;KDmE. RNii3:ii 1 (DN ^ I' ^ jumi? 

jam h^>>>X3r<D^>ffita. RN2«m2<DN^i'^;l/ 
m^^*h^>t;^X^<D:f>fiei. RP^P^-f^^WF 
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[002 5] fs*^ 3 nmo^m^t. m>^m i nmoy^y 

[002 6] fg:*«4fHi8<D|^Bj«, K^^BSfBig©^ 

> <h ^ w t- p ^ 1- ^ h ^ > >^ ^ 

[0 02 7] a*3S5fB«CD|feB^{i. m^TM2tj:l^L4 

[002 8] ff*3S6isig<Dj^?^«. m^mbtmoy^ 

0. SII3cDN^i'^;um^h^>^^j:^^oy-xiK 

mA (ON ^ ^:^)\^mn h ^ >>^:^ K U -< >3C^5SJ^3 

[0029] gf*3i7fais<Di^Hj&cj:n«. m 1 

tS*«:^l U^;l/cfcO *>iSt^U^>'l/'r^^m2 U-^JKD 
-3^'C$>or. ^f^n^y«. ii5l<^2fEtg<0^ 

mt2r>(Dmf}m^mL'. miEm>m2^mo:>'7 y 
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2 o(Dffi:^isco ^ ^(Dii-rn:^?^ i 6m:t»-r 
W^^a-ri-^^r. friB^i^ci^C/»4<Dit*3S6i3i£ 

co^ ^tSte{^# iy^)i^iyy ^M^<o^^ cc^^jSbrg: 
t:re>n'5lll?:cC^l/04CD^^^Si:?&^6J^c*3. ttrlBIS 

jm2nm(o^ y ^mmi^^ u-c^i/i^^ ^[iiKco^2<D 

10 ^3. m4(DN^ + ^;Umif h-^^^S^Xi^OSy-FtC 
«BUiB 3 tr-y V(O^^J>^)\^'f-^(Om2\:^y hCDJS^ff 

f95j^«6fai8<D^ ^atBff* ^HKcd^ 
3. ll4<DN^-»'^oi/^Wh^>^:^:^^co§y- htcti 

HUia3t^ .y hCOf^>?:$'>P7'-i$?CD02 l^-:^ hOff-^i. 

h(D7't>^)l^7'-^<om2t:y h(0^m^t. fi± 
20 fittr-;; KDfi^7t^A:^^n. B5iBll4CDtf*3l6iBSgCD 
^-^^t56B«^U^;l'->:7^|51K©ll3. 114 ON ^ + 

A:;^ 5 n r t i c i ^ !^ <h t* ^ n - r ^ ^ o 

[0030] 

cm 1 ^ifeff^siD 0 1 1 mmmm^^i^ ^^y^m 

tB##U^;l/2^:7 37|iIK^^'ro COHtcfcl^T:. 1. 
30 2«Nc h FETr^f). Nc hFET ic^y- hCC 

3 V) 3^(Df^s^^;Ki#DL *iA:^5nTii^o 

Nc hF ET 1 CDy-X«Nc h FET2(D FU>f>{C 
Si^^n. Nc hFET2CDy-X«««6$nrCi^o 
iE-Ur. NchFET2<D^^-hCC{J, ^IIVL 3^(0^^ 
n > ^fi-^<*'305A*$nri^^o 
[003 1 ] S^PchFET-C^O. ^<Dy-;^(C« 

NchFETl(DFb>r>iSi^^nrt^^o ^LT. 
40 PchFET3©y-F«Sfl65tiri^^/c««>. Pch 
FET3«m^ON«;®.tC*5;?r>tlTli6o CCC, Pc 
hFET3(DFU'Y>iNchFETlC7)FU-r><7)Jg 
^^.AcomfltV A :i&U:iT©Hl^^SI/c-ri: ^ Pch 
FET3©ONffi!nRP*Jj:ClfNchFET 1. 2(DO 

VA =Vh {Rn/ (Rp +RN ) ) <Vl:h 

ccr. vth^j;xScD[Bl5S:^>^A:^$n/c7'i;^^;Ks-^^ 
roj <i:Lrig^'r'£>c<h;&5rir^A:^jL^i^«imjEr 

50 egt-'^/cJ^cDSr^O. §ftBJo/cis?>cc±a<D r;xS<oiil 
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BSj FET 1 1-1 Ar^>(>^^-^3 KfC^^f)^^. P 
chFETS^^CDONffitaRP . NchFETl. 2 

:^C/tl^fii^liVth<b±S;<Dffl(^^?ffi/t-rJ:^>CCRp . 
Rn ?&^9i^3tiSo 

[0032] 10a. 10b "^ti^tm 1 1 ^058 
6 1 afc<i;0*|pIgS6 1 b<b|5lJBICDfil^^<t^— «C03X 
f'-^>^>^^•-:$^r^)D. 3;^f='-^-/>^^*-:$?10a 

roj)(DB#. 'ily^'^-^tl^Xf&mr^ho t.fc. 3X 
f'-h-O^^'-d? 1 0 btid^o ;.^fi-^<^3&5 r ij (D 

roj(DB#. -Y>>'^*-^$f<5:L/r^ge-r^o fib. §3;^ 

7^-VAly^^-^<OP cYiFET 1 2fc^CfNchFE 

Ti3<Dy-h{c«. rij^msvH. roj^mE 

41. SPchFET 1 l(DV-XtC«MJEVH 

[0 03 3] 2o«ai \<omn^2tmu<Dmi&^t 

^^y^<-^X$>K>. PchFET2 l*>J:0*NchF 
ET2 2CDy- hCC^3:3XT— h -O^^-^ 1 0 a}&^e> 

^Ur. PchFET2 l©V-X(C«miEVH 

^/c. Pc hFET3<DFU>r><tNc hFET 1 
(0\'\y'^>t(Omm.^.AU. 3>^f— ^'^>>'^'-^ 1 0 
aCDA:^ (Pc hPET 1 2*JcfcC;^N c h F E T 1 3(0 

^-h) tmm^ti. 3;^T--^>r>/^•-3^ 1 0 aoffl 

:^ (PchFETl 2<DKU-<>iNchFET I 3© 

-di2 0<DAJj (PchFET2 1 *5 J:D^*N c h F E T 
2 2 0-5^- h) (fCmm^tlXi.^^. 
[0034] $6CC. >r>/>'-^2 0CDm:^; (PchF 
ET2 l<DKU-f >iNchFET2 2CDKU^>CDjf 
J^^J «3;:^f— h><>^>'-:5? 1 Ob (OAt}tmm^ 

S^^f—h^V^N*-^ I 0 b(30ffi;^?». 3X7*- h 
^^>>'^*-^ 1 0 aCDU5;0. ^>^^*-^2 OCDA:^. *JcI: 

0b<b-Y>/N*-d?20». 3;^f"- 

^ 1 0 aOtB;^ra^4dC^r;u-:7*^0^urc^^o 

[0035] yctCi^Lz/c^ ^^fig^*^ \y^)Viyy ^ 

rij (JSS^^P :'^ft^*</)^^ ro J ) (Dit^. Nc 
hFET2t^ONi?^cC0. CCDB#, NchFETloy 
-hCcrij {WEyD ti^Kti^tiht. NchFE 
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T \ \tOn^tjir>X3 7.y'-V Al^^^-^ 1 OaCC^BO 
^L/cmiiVA 7&<A:^?3n^- ^/c. NchFETK^ 

y-Kcroj (SiftmfiE) 35^A:^sn'5<h. NchF 

ET HJO F FCCJ^j: or 3:^ r-- h-r>>'^'-^ 1 OaCC 
«mffVH (^liVH I^CDy't^^^Kt-^O r 1 J ) :i&5A 

ti. NchFETl. 2fccl:0'P c h FET3CCctO. 
10 NchFETl. 2*5J:C;PchFET3«. *llifi»J 

[0 03 6] ^Ur. 3:^-?— h -O/N'-^ 1 0 a». 
;;>^ft#</)*5 r 1 J , SlK^^n-y ^<i^*4>:;&i 

ro J -c*-s/c«?>'Y>>'N'-t$?<t i/TStfeo. msyMi^ 

A^J3n/cit^«. -r>>'^*-5^2 0*5j:Ofj1'S|5'--mffiV 

H (^EVH jh<o'f'j>^}vmn<o r 1 J ) m 

^Ji^im<0 roj > ^&ffi;tl'rSo *:^c. >f >>'^*"-3r 2 0 

20 ^^3X7^- ^>r>>'^'-^ 1 0 a7;»^6tii;^$n/cfi-^^s 

nLX3::^r'-h^>^^-m Ob^mtf^^o CC 
X. 3X7^-h'^>/>*-^ 1 0 b«. ^nv^m^<l>tf^ 

r 1 J . S^^n-:' ^m-^*<^:^>^ ro J x^hfc^. ^ 
<r>m^\X}^A Ai^\^-^iy^^W<J^r>x^^ . cn^c 

J:D 3Xf'-h 1 0 a. 1 0 b:>5^6l5|^K:« 

[0 03 7 ] c(Dtfc®?&^e>^n:;^fi-^<^'5&^ roj (s 

S^n^:;^fi-^*0?&5 r 1 J ) (CfeD^i. NchFE 
T2«OFFi3^j:0. NchFETl(Dy-hK:A:^$ 

f--«h^>^s-^z 1 0 aK:«miEVH *^A:^5n^o C 
cr. 3:^7=— h>f>>'>'-^l Oa«PchFETl 1 
*5j:J>'Nc hFET 1 ^ti^^in^tiOY Y KCU-yX\.^^ 

[003 8]— COBS3;^r'-^'Y>>'^'-:5^ 1 0 b 

\it^>^^-^tLxmmL. ^uv^m-^4>t>^ 
(Sis^? n V ^fi#* </^;&5 r 1 J ) ccK-r^iSSru:. >r 
>^N'-:>2 0 35):»6Hi:^?^nri>/c7=^e^^Jbfi-^*SKL 
40 r^SP<b-f >^^'-:^2 0^ttJ;^jT'S. cn^cj:^. 

--^^'M^^^J^^ rOj 3;^r*- F>f >/^*-15^ 1 0 

b <b >>'^'- ^ 2 0 CC J: o r 0^ 5 n -5 - >'*^ J: -9 r 

:.^fi-^<^)j&i ro J (SK^c^->'^^i■^*<^>5^^^ 
r 1 J ) tcK-r-sEMOT^i^^^i^m-^otfiSSj&j^jf^n 

U/c^i-ot:. 3X7^- h^>>'^'-^ 1 0 a. 10b 
*^<fci:;-<>/^'-:>2 0«. *^ifeff5S§CD^ ^Sfigf* # 

[0 03 9] CCD<fc^CC. ^ifeffJ.^.CC*5Cf 

50 r 1 J ©B#. A;^$n/cmiIVL 3ScDf"i^^;um^DL 
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[0 04 1 ] im2mmimdm^^m2mmMmt^i6 

a . 1 0 b *JcfcOV 3? 2 0 f^SP©S«««H*« 

BS3nTC^^3&^. SlcD^a5<h[^«<D«^«rWLri> 20 

>'^'-^ 1 0 8.\x^u V ^m^i^ti^ r 1 J cMA^^f^-^ 

[0042] «T«:*||i60g|OC*jt:f -2>^ ^tSfifeff^ 

'>^m-^<^>5&^ ro J (D^tJ. NchFET2 7!^^OFF. 
PchFET37&50NCC3^j:-:>r. 3 X-f*- h 
1 0 aJcmEEVH *^A:t?$ti^. */c. CO«fH*A.«^. 
<b3Xr- ^-r>>'^'-a? 1 0 aFatC^?:ffiT'5r^i®^MC 

^c3Sm3&^tf*Dn€>o ^Lr. i7n-..^(i-^(^)3C?5 r i j ^ 

iTjr^i. NchFET2;&50N. PchFET3*50F 
F^Aj:^, 

[0 04 3] CCOB#. NchFETl©y-htC fl j 40 
3&5A:tl^n/cig^«NchFETl«ONi;^0, 
^MCtC^m^n/cmM3&^Nc h FET 1 . 2^ilL/-C 
fifc^^^i. 3;^f- ^-Y>-'^*-^ 1 0 aCCti ro J :«>«A 
:^$n'So ^/c. NchFETloy-h^C roj *5A 
:^)3nrNchFETl;&50FF^Aj:-^/cJi^«. ??jfi 
SaCtC^m$n/cm?5*^3Xf'- h >f >/^'-:$? 1 0 a 
tCHlSDSn. •r>:ct)"^3:^7^- h 1 0 aCC« 

[0044] mmm'mm i nm&mtnu. ^v^v 

^fi-^<^>3&^ r 1 J (DB#«. 3Xx- h -^>^^-:$' 1 0 a 50 



1$Pa¥9-2 44 5 8 5 
14 

r 0 J ccK t; -5 <b . -e<Dit[«9t^m*<i-^<ot«SS4<^T 

NchFET2<bPchFET3*5iJ7a5;^lt-§- 

CDj:^tC, NchFETl. 2?5^««:ON(C3&o/cil 
mSg*5PchFET3. NchFETl. 2>&:^L 

ai icDiaiKtctfc^. 3ffl<z)h^>t;^x^^HfM 

[0 04 5] C^3||ifS}f$S§) ia4K:S3^jSS?f$SiK:4cJ 

V^}\^l/V ^m^t^t^^^XX. Pc hFET4:;t)5jiljn 
Snri^'2>«^.'C*)'2>o COPc h FET4(Dy- h»3 
;^f*-h^>>'^'-^ 1 Oa. 1 0 bCD^a;^;i«)^$ 

Fu-r>«3>^f*-h>r>>''<-i> 1 0 acDAz^igg 
[0 04 6] cc-c. mf5EL/cm2^S6?gJSw:*jc^r. 

^n-:;i57ft-^0^i r 1 J (DK^. NchFETl<oy-h 

roj 3&^A:^j$n/cig^«, r#jSSfic«:^m$n/c 
m<s*i3;^7"- ^-<>^^•-:S^ 1 0 atcHJfti^n. cntc 

3X7-- H 1 0 aCC r i j tl^Kf^^tih 

CDcfc ^ J^cfii^. 3Xf*- h >f >>'>'-^ 1 0 a(C r 1 J 

"C*«c<3^j:>). iEmcc«iffU3&C^pIfiett)&s*-So ^3* 
ii?f^^{C*Jl>Tii}3n?n/cPc h FET4ti. ^(O^^ 

t)'r^>mKVH ^7^i^^^Ki-^<D r i j (DnK^m^r 
[0047] WT. :^mmnm(^c$5ir}^^ v 

U^;l/i^:7^lpIK(D8&ftCcoiit:Si?gf '5>o ^5^0 
^(1-^(^)305 roj (DBS. Nc h FET2?I)^OF F. P 
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chFET KDy- htC roj f)^^Jo^tx^t. 
aC«:^m$ti/cm#:0i3y^T-- h>f >^^'-^ 1 OatC 

Pc hFET4«ON<bJ^c-:>r. 3 Xr^- h >/^'-:$' 
1 0 a^cmiEVHJ&^A^JSn^o 

[0 04 8] Lfci)^^x. comF^Mm. ^Uv^m^ 

<^:?55 r 1 J N c h F E T 1 (0¥- htc f 0 J Tti^A:^; 
Stxrc^-SP^^. PchFET4;&^ONttSgCc@^$ 
3X7^-^>f>^^'-:$^ 1 Oa<DA:Z?^CWmiEVH ^ 

f=i^^;ufi-^cD r i j *5^^UTA;^$njg|C:f * 
1 0 b <b-Y>>'N*-^2 0:!&:^63fe^JU-:/tCj:ot:^ 

K3&«??au/c<bur*>. 3X7^-^>r>^^•-:5^l oa» 
[0 04 9] imAmmi^immbt^mAmmm^^ 

"^m^trntJi^^Jit. NchFETlCDf^Jb 

mi)K ^mmmb^n^tifcfkW^mfcrWi^(o^. aft 

[0 05 0] 06 3^ct^O08K:±^U/c^Slilffi 

Si or. A:^$n^^VL iFstDT^^e^^^i/M-^DLi'- 
DLn^^'r^r r 1 J (D^ONift-Scfc^tc. NchFE 

T6 -1 <DSl^CDKU>f ><!:y-X^S^jKL/c 

[005 1 ] -^J^Ct)^. i5?n:;^fi^<^>*^5 n J <D«F. 
NchFET6 -1-6-0 (D^'-Vl^-^^X ^ \ } f)^ 

^Jo^tifcm^. 3;^f*-^-<>/^'>-^l oacc ro J 

ft. C<DB$NchFET6-l'-'6-n COy-hO^ 

ii'rn3&^ io-c^> roj i)^xtf^tifcm^{t. 3x 

f-- ^>r>>'^*-:> 1 0 a«:« r 1 J >&^A:t;$n. ai:^$ 
n-Sf^s^^^Ki^DH » ro J ^tj:^. ^h(tc. ccdb* 
PchFET4(oy-hw:« roj t^X:h^tl^<DV. 
3:^f'-h>(>^^-^ 1 0 a©A:;^tcmiIVH il)^Wm^ 
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mEEVH 3^7^i^^;Ht^(D rij ^ffi<sorc^^o 
[0 05 2] ^c*j. aetcT^L/c^-y^tSfig^^iru^^'i^ 
iyy^]Mmt. HTCCTn-ri^tc. ll2ilJSff$SgcD^ 
iJflplSS ( P c h F E T 4 ^*<iL/ 

[0053] :^X(^m^Lfc^mmm5(Df&(OM:t^mj:m 

hF ET7 -1 -7 -4 

10 7W::folir. NchFET7-l CDV-X<i:NchFE 
T7 -2 <D FU-Y>. *5<l:0\ NchFET7-3<Dy 
-;^<!:Nc hFET7 -4 ©KU>f>». ^n-etlSl^ 
«:«JK$txri*^o t!/c. NchFET7-l iNc h 
FET7-3 CDKU-<>l5l±««JK5n. PchFET 
3<DF^-r>^3X7"-^-<>>'^•-^ l O ai<OXti(^m 
l^SnrC^^o NchFET7-2 <bNchF 

ET7-4 <DV-X[^±^iSgl3n. NchFET2(D 

[0054]^LT. Nc hFET7 -1 iNchPE 
20 T7 -3 coy- hCC«. mHVL mOfty^Mm^DLa 
^<DSMm^^Di^^^At)iti. tfc. Nch 
FET7-2 ctNc h FET7 -4 htc«. ^^BE 

^A;^)5nrc^€)o ccDJ:^3^cC^ffiEI8S7Cc*5Cir. 

n >y ^m'^<^>>&^ r 1 J (Dm. m^^tr'iy^)i^fmBL3if)^ 

rOj (*DLa« r 1 J ) , f^>^^;Ki-^DUb:!&5 r 1 J 
(*DLb{i roj ) fc-z^fctr^t. NchFET7~ 
3. 1 -A\t^l^O¥¥ tU^t>^. NchFET7-l 
. 7 -2 ^^itCCONitt-So C(Dtcit. 3;^f*-F-f 

30 >^^'-3^l 0acc« roj 7!>^A:^$n. ^aJtcffi:^^^ 
-2>mBEVH 3ft(Drt;?d?;Hi-^DH « r i j iJ^j:^, 
[0 05 5] c(DtfcflS;&^6^ci-^i^®#<^»*t roj cce 

D^i. 3X7^- h 1 0 a«>'^>f >f-:$^' 

>xtfciii^co. ^/c. 3:^7'- ^>r>>'^'-^ 1 0 b« 

oI«6t«Si>^c^<Dt*. -r>>'^'-^2 OfcJ:C^3::<7"- h 

(^mt>^ti^7'>^^jmnDH « r 1 J cD^ssj^sn 
ro J ) . T^i^^^i'fi^DLb;:^^ roj (*DLi)« 

40 r 1 J ) /c-:>/ti©^tC«>. NchFET7-3. 7-4 
d^^tCON. NchFET7-l. 7 - 2 T&^^tcc O F F 

[0056] — n r i j com. 

{ty'iy ^ ;l/<t# D Lafc J:0* D LbA^^CC r O J ( * D La. 
*DLWi^t^ r 1 J ) fc->fct^ht. NchFET7 
-l«ON. Nc hFET7 -2 »OFF<h^cO. 
fc. NchFET7-3 tiOFF. NchFET7-4 
«ON<b^Cor. 3X7-- h-OA--^? 1 0 aCct^f^jl 

50 i)^At}^t\^^ cnccj:0. ^gBtcm;^$nsmEVH 
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>/'?-:S^2 0*5J:O'3:^^f'-h'r>>'^'-^ 1 0 b Wlcfc 0 

ft^DH « ro J (D^ifS^sn^p 

[0057] ^Lr. 7^i>^iHi-^DLafe<fcafDLt»&5it 
ten J (*DLa. *DLWi^^^c ro J ) OB#tC^n^:; 

ro J ) (C3^cCr>/cmcfc±iffib/c«jf^iPI«cDttffiWf 10 

7'i^3?JHi-^DLa?&^ rij , DLb*i roj (DBS, ^i^^ 

or. A:t>$n^miiVL i^^T^v^^jKi^DLa. DLb 
[0 05 8] «c*5. m^<o'7y^m^i^^\y^)\^iyy^ 

SiCC}^r^mmVL ^.(Or'iy^JVm^O) r 1 J (OiK^ 

[0 05 9] CC[)J:^tc. :immB^(^i6l^^'y 
mii^\y-<)\^iyy ^MS^(fCj:ti{t. ©WcClelSSOiiJjnk: 

[0060] imbmmmm m 9 cc:*:iiife^si(?>iiiK 

iUi^t^^^lsiK^ffltv 3A:^-8ai:/jcD7^3-^lpIffi;$r 
It^O/cJt^tcooriftqB-r^o S9Cc*$lir. 4 0« 

n 1 mmmmxm^fcm 1 ^«tg#* ly^jvuy 

So 

[0 06 1 ] 4 1 a-'4 1 d^t^-j^mmii^U-<)Viy 

^nXih^a^. NchFETl<bNchFET2(DPa 
tc, Nc h FET8A5iiAn3nrtie,«^.3ji^^>5:orCi 
-So T:^j:t>1^, NchFET8<DKP>f>WNchFE 
Tl<0y-;5^^g^$n. Nc h FET80V-XliN 
chFET20KU-/>5CSi^$nTC>So CCr. 0 50 



9{C*5t,>r, ^ ':;^tSfief*^U*^Jl'i^:7^liISS4 l aCO 

-<JUi^:7d?liI8S4 1 b--4 1 d tcoCirfclHHiCDfltfiS*: 

[0 06 2] ^ ^>^^tBf^#U-<;l'i^:7 5?15|^4 1 a CO 
Nc hFET l(Oy- hti. >f >>'^'- 9 b tCj: oTS 

teS ti/cm 2 *v h D uLCDJSteM^* D Lid^tll;^; 3 nr 

l^Sm^^>f>3 2 ig^i^^n. NchFETScDy- 
-^^>^^'--^9 a^cfcOSfe^n/cms t'y h 

^^'<>3 0<h!gj^$nrC^€)o ^ ^^ftgf*^ u-^^u 
Uy^M&tArl bCONc h FET K^y- hCi. 02 fcf 

h DLi?&ittj:t^snrc^-5(i#^>r>3 3 iga^^n. 
Nc hFET8©y-h». m-^-^^r^soiSiKsn 

[0 06 3] ^>:;^«te«#U-<iUS^:7^IolK4 1 c<D 
NchFETloy-hti. fi-^^^>3 3 ig^M3 

m^^\y^)\^lyy ^mUA 1 dCDNc hFET 1 (O^- 

v\t. m^^Aly^2tmm^tl. NchFET8©y 
mn'y^iyzotw^^tixK^^o ^htfC. ^ 

V ^mmii^ i^^)^i^y ^m9&4 l a'-4 l dO^Nc 
hF ET2<Dy- hCC«, ifUv ^m^<f>f)^^tl'^tlX 
tf^tiXi.^^0 

[0 064] 4 2a--4 2<l\t^mB\mx$>^. 
-(Omm^mLXl>:^fc^^t^M^4 2ai(D^. ^<om 
fiS^0^*rS« 2 5afc<fci>'2 6a«-en^nNchF 
ETiPchFETr^O. N c h F E T 2 5 a<^> K U 
^>iPchFET26 a<Dy-;^«ScncS)^$n. 
^*:/^tafiBf*^ u^;l/i^:7^IilEg4 1 a<7)3 h 
>.'^--:$? 1 OaiJgJK^tiri^-&o */c. NchFET 
2 5 a©V-;^iP c h F ET2 6 a CD F U"<> 4>SC^ 
«:SeS$n. ^CDSj^-^,a l*^e>«7^3- Ffi-^SHi;&i 

[0065]€0r. NchFET2 5aCDy-h«. 
^ ^«8fiB«# U^JViyy ^Hgg4 0 (D-^>>^^'- 5? 2 0 
(DWltltSJK^n. PchFET2 6 a<Dy-h«^© 

^2 0(omtitmm^tifc^>j<-^2 7 siCDmtftm 

mitlXi^^^o 28 a«NchFETr*?). ^(DKU 
><>«N chFET25aCDy-:^<hPchFET26 
&(DY]y^>(Omi^J^.(fCmm^tiXi.^6o */c. V-X 

4 0<D3;;^7='- 1 0 a<DHi:*jifi&ft3nt: 

[006 6]^/c. NchFET25b. PchFET 
26b, -f >^^*-3?2 7 b. NchFET28b^, ± 
^L/cN c hF ET2 5 a. PchFET26a, > 
>^N'-^27a. NchFET2 B atmm<ommm%^ 
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i^. Nc h FET2 5 b<Dy- h i>f >^^*-^2 7 

CDSXt-- h'Y^^'^'-^ 1 0 aCDai*<hSi^3n. Nc 
h F E T 2 8 b (D^- h {J ^ U-<;l/5>:7 ^ 

Ip||^S4 0(D>r>>'^'-^2 0<Dffi:^l^Si^^tlrc^^„ ^ 

/c. NchFET2 5 bCDy-XiPchFET26 b 
[0067] ^ e>W:0**05ty/cWgli|pI8S4 2 b --4 2 10 



4 1 d t<ommmmt. ±miyfcmtkMm4 2 a ^ 

•:'^«Seg#*U-^;l/^':7^@K4 0fciCX4 I Sitcom 

K4 ZaO^omm^^.Si 1 . b 1 tC*tjS-r'S>^^lHl8S4 
2 b'-4 2 dCDcti(DSj^.«^.^-en-en. a2'-a4, b 
2'-b4<t-r-5»<b. Si|^«?.a2-a4. b2-b4<!:. 









4 2b 




SH3 






bs 


SH4 


4 2c 


^3 


SH5 








b3 


SH6 


4 2 d 


24 


SH7 






b4 


SH8 



[0 06 8] ±^L//t3A:^-8W:t;cDxn-:$i^ 

tc'-:>iirsi§3T^. ^n-^i;'fi-^</>3&^ r 1 J (-r^cCt? 

SIS^n^^^fi-^*<JE>^ ro J ) am. ^r. ^-j 
^^fifeff ^ \y-<)\^iyv d?(pIB4 1 aON c h F E T 1 . 
8cr)y- h^«^t(c rij ifiKti^tl^(DX. NchF 
ETl. 8»S^ON<bJ&-So */c. ^nv^m^4>t(!^ 
ri J T*^/ces?)NchFET2«>ON<b>^cCf3. 3;^T- 

-^-Y>>'^•-^ 1 oatc« ro J ifi^jd^n^. 
[0 06 9] ^ur. "yvf-fsm^^i^^iviyy^m^ 

4 1 a(D3;^T^-h-r>>'N*-^ 1 0a«. mjEVH I^CD 
T'i^^'Jbfi-^© r 1 J (mBEVH ) *^^»[sl8S4 2 a(D 
NchFET2 5a<DKU-f><bPchFET2 6a© 
V-X. NchFET25bC7)FU-<><hPc 

hFET2 6bo[:)y-'X{c-?-n^nai^;-r^o c<on. 

^ V ^SfiBfl^ ly^JVl^y ^Hffi4 0 Ttt. N c h F E 
TICC roj ^^A:h}^tiXi.>^fc^N chF ET UiO 
FF^J^jrO. 3Xf'-^-<>/^*-:$^l OatC^mjIVH 
mcOy'V^^JVm^ r 1 J ffiXtf^tl^. Lfcffi-oX. 

^^-^\ 0 a«mEVH I^CDr't^^^Ki-^O roj ^tt 

r 1 J ^mt}-r^. 

[0 07 0] CtKfC^K^. ^felplffi4 2 a'^4 2 dCDf 
^X<DN chFET25a<tPchFET26a 
ONiJ^cCO. */c, NchFET28a«OFFW:)5: 
'So —y^. ^IS(iI8S4 2 a --4 2 dO^^^TON c h F 
ET25b<i:PchFET26 b «Jt^O F F <h J^cO > 



NchFET2 8b«ON^3^j:eo C<Ofcib. 
tgf^^U-<;U>/:7d?lpIffi4 1 aCr>3XT''- h -Y>^^'-:$? 

1 0 a35i^eUl;^?tl/c^JEVH ^CDf^i^^S^^l/^-^CD 

ri J W^lplffi4 2aCDNchFET2 5a<5:Pc 
hFET2 3aiim&LXi^^^tiAt}^tl^. Lfct)^^ 

rij trj:^, ^/c. f^:3--KM-^SH2«NchFET 

2 8 b)5iON^>5:orc>-S/c«?>. TO J ttj:^, 

30 [0 07 1 ] ^/c. f&CD^ •v^««gf^^U'-<;Ut^-7^@I 
gS4 1 b'-4 1 d{C4dC^r«. NchFETl*/c«8 
(Die^-rtltP^—yS. feL<«M:&3&«OFF«:3&orti-2>/c 

#^<D3;^7^- ^>r>>'^''-^ 1 0 ajc« r 1 j 

^:$tiX^^. cncCctDS^*fl£-r^^U^lsISS4 2b 
~4 2dK:K roj )5r$ai:tJ3neo Lfci^^X. 

[007 2] c(Dm^i)^f^pav^mn4if>^ ro j 

^i. "yy^Wmi^^ly^JUiyy^mmAO. 4 1a-' 
4 1 d<D§3;^r'- h 1 0 b:te<fcc;^>f >>'^'- 

40 ^2 0tC^^T?K^$ti-5;l'-:^&Cj;orS^©^ 

[0 07 3] ^XfC. ^EVL ^^CDSb-*;; KDf^S^^il'f" 

ro 0 1 J x^r>fcm^(Dmi'^(fC-z>{^>xmM'r 

-So ^n^y ^fi^<^7&s r 1 J (rrj:t>i=>^ fx^^xjivip 

mn^<i>i)^ roj ) (DBS. ^-r. "pv^m&^^i^-ox^ 

i^:7^lHlffi4 1 aCDNchFET 1, 8©y-h«:«^t 
^ r 1 J ;5)5A^$ti€><Dr. NchFETl. 8«#^ 
50 ONi3^-5. ^/c. iJ^u^; i;M^</>*5 r 1 J rife^/cJ?> 
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NchFET2fcON<b:^d:0. 3 h ^ 1 

[ 0 0 7 4 ] -e bx. ^ y ^mmi^^ iy^JlUy ^lilSS 
4 1 a03X7*- h>f>>'^'-:S' 1 0 a^i. HEEVhJ^© 
7^S^^;Wt-^0 r 1 J (^lEVH ) ^m^\3\^4 2 a CD 
NchFET25a<DKU'/><bPchFET26aO 
V-X. NchFET25b(DKU-f>iPc 
hFET2 6b<Dy-X^^^i^ntH:^T^. COB*. 
^ ^mmii^ [y^Jl^iyy 3?(p1SS4 0 N c h F E 

tik: ri J *sA:^$nrc>-s/c«)NchFET 1 wo 

Ni^cO. 3;^f"- h 'Y>>'^*-^ 1 0 atc« ro J ;^^A 

K4 0<D3>^T'-^>r>^^•-^^ 1 OatJ^EEVH J^^cOt" 
i^^^bft-^O r 1 J ;|rai;'5U, ^/c. 'Y>>^n'-^2 0W 

[0 07 5] cnWlcfcO. «f«IHK4 2a-'4 2d<0'r 
CDN chFET25a<hPchFET26a W^tiC 
OFFiJSrO. ^/c. NchFET2 8aWONtC3&: 
-5. — 'r^r©NchFET2 5 biPchFET 
26 bW^&CONiJ^cCO. Nc hFET2 8 bt^OFF 
tC«c€>o CCO/cJ?). '7^r^«igf^^U^;Ui^:7^lnIK4 
1 aCDSXf- h>f >^<-iS? 1 0 aif)^^mt>^tifcmS. 
VH mO)7'iy^)imn<0 r l j ^^^0^4 2 a<DN 
chFET25b<tPchFET26b ^jli^Ur^aJ 

H SOf^'i^d^iKt-^CD rij ii^j:6o tfc. T^n-Kfi* 
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* -^SHliiN c h F E T 2 8 a3&iONK:/cCoTli^/c«>. 
rOj iJ^j:^, 

[0 07 6] c<Dt^SI;&>6e7a-^ij7ft-^</>7!^i roj 

^<b. ^->^^^eg«#U-<Jl/^'^^lil8S4 0, 4 1a-' 
4 1 dCDSSX-f*- h -<>>'N'-^ 1 0 b:feJ:^>V>>'^•- 
^>2 OtCj:-3rffJ^$n'2);U-:7*CCcfc -:>r^^<D^ 

10 [0 07 7] feiT. ^Uv^im4>i>^ ^ I } (D^s 3t^ 
KD7'^^^;l/f^-^0^^. ±{42 fcf 'V h Dl2. Dli 

r 0 J . r 1 J r^n«. ^ v 
s^:7^liigS4 1 b35r*6. */c. rij. rojr*n 

^^:;^tite##^-^^l'i^:^^0584 1 c:;0^6. $6 

r 1 J . r 1 J r ^nt^. ^ 2^ ^tS^ft^ 
:?^i|i|gS4 1 d3^6 r 1 J 3&s|ii:tJ3n'5o S/c. ^tie 

SWftigK<DSS^«^.a l-a4. 4>b<«. SjK 

20 }^.b i--h 4f)^hmt}'r^o 

[007 8] ^:i±(Dmi'^^Mmmm^^t^fch(D^m: 

LOCDft-^tCStLr. 7=^3-- F<i^SHi~SH8CD4i;&s^© 
[^2] 



D12 


DLI 


DLO 


sai 


Stf2 


sua 


SIM 


SH5 


SB6 


SH7 


SHS 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


I 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 


1 


0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


1 


0 


0 


1 


1 


0 


0 


0 


0 


0 


0 


0 


1 


0 


1 


1 


X 


0 


0 


0 


0 


0 


0 


0 


1 



[0079] 



[02 ] V ^mm^ \y-<Jlzyy ^mmtfC:^^^^ 

[03] c (ommm 2 mmmt^ ^^yv ^®fig« 



(13) 
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[06] myv "^mm^ u^jviyy ^]Bim(Dmmm 
mi] y ^tstg«^ u^}\^iyy ^m^omom 

[08] myy^mmi^^u-oiiyy^mmo^m lo 

[09 ] c(D^BM<Dm5mMmm(^^^ sxtt-s m 

[011] ^le*<DK■7>f-^^*I CfH^^^a>7=-^y-j 
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[012] m K^>f>'^• I CcDUH^T'i; htc*jw-5a- 

[014] ?gH^>'^•:^;^cDSI^gB^^i^^H^■r€>/c^?)Oi^i 
?80'C*€>. 

[015] I C^ yy'\H(fCi6^i^};2'-<Diy^T'y h^r 

1. 2 NchFET. 3. 4 

8&SlilK. 6-1 . 6 -2 . - 

PET, 7 -1 . 7 -2 . 7 -3 , 

ET. 9a, 9b. 27a. 27b -f>/^'-^. 2 

5a. 25b. 28a. 28b NchFET. 26 

a. 26b PchFET. 10a. 10b 3X 

r-h-(>^^-^. 2 0 ^>^^-^ 



-PchFET. 5 

6-n Nc h 

7-4 NchF 



[01 ] 



[02] 



[05] 




[03] 



[04] 



^ Vh ^ 
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„^ 50 L^l 
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80 



90 



(15) 
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